(45) Publication Date 
(11) Registration Number 
(24) Filing Number 

(22) Filing Date 

(73) Applicant 
(72) Designer 
(54) Title 



November 14, 2Q03 

20-0332944 

20-2003-0024417 

July 29, 2003 

BSE Co., Ltd 

SONG, Chung Dam et al 

SURF ACE-MOUND ABLE ELECTRIC 
CONDENSER MICROPHONE 



Abstract 

The present invention relates to a surface-moundable electret condenser microphone 
having a high temperature-resistant structure. The surface-moundable electret 
condenser microphone includes a case, a polar ring, a diapliram, a spacer, a plate, a first 
base, a second base, and a PCB. The first base is structured to enclose the diaphram, 
the spacer and the back plate such that the electret formed on the diaphram or the back 
plate is not degraded during an SMD flow process. Also, to prevent the sensitivity of 
the microphone from being lowered in an SMD reflow process due to a reduction in a 
potential value of the electret, an IC device with a high gam is used. Like so, the 
present invention can provide the surface-mountable electret microphone by 1) forming 
main parts of polymer-based, plastic-based or fluorine resin-based high temperature 
insulating material, 2) allowing the first base to be structured to enclose the pails related 
with sound, 3) attaching parts on the PCB of the microphone using a high temperature 
cream solder, 4) using an IC device with a high gain, and 5) forming a gas discharge 
groove in a connection terminal and allowing the connection terminal to be protruded 
higher than a curling surface of the microphone. 
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^(SMD) 



£ 2 b £ :il<LM| ul-# SMD Ua|B5! -^RI1a-1 ol-olH^_^# 

£ 3£ £ 2°H S^j y^- ^40] 3g^ E[ 

Si 5-b If- 2°ll 51*13 ci. 7 ,|. 0 ]| BGA## E^ltt 'H^E, 

if. 6-b E 5-1] If- A l Q V>^^\s] 

202: 9joli 204: 

206: 4°HHfl 208: ±4°}*} 
210: aJj#S||olE 212: *||l u|)aj^ 
214: *1|2 Hfloli 216: PCB 
218: IC 220: 

221-223: =S*|#4 225: Vdd#4 
227: 7}iB(t £ 

£>SH 4°Ua€-S: Stf JL£(M, 11«|sa<LSL ^(sound pressure)"* c\\ 

■§-«H "2ls|-s]-b -T-lslME-KOt S^sHi 4°WH11/*#bM.5 zialji#s|AlJi» iHs|$flf7j 3$ ^ ^4 



Back plate)# 4- 444 ?J S J|H9!4 H444 21^4, 444^4 4 4^3? 4 € #-fr ME H^S^M 
e]- t\ji, 4| #El|4i=44 51^. 13i] ^ajEgjoiaj. $4, #4*1 jus., -fi-4 4#4 44# #*l*ji 

a ^«JH4 ^44. 

5. 1-& #2)14 €-44 44 H £.-£-§; £44 7l|^j£ol4. 

f^SJoj gqeej; n>ola5L^.-S- £ 14 £.44 44 £-4, 45 q iMr-°51 4 ?H4^(102)4, £4^- 2] f-e]-%l(104) 
4o|o.ittfl( 1 06), ^nflot^dos), e11o]h(110), 44*flS_ 4 *Je1)4 41 44^412), 42 «M± 

(114). a^s-f #(118)°1 4444 aU 44(120,122)71- ^4 pcBdiem ^444 £14. 

n44 oiB-l^^-Ejlsj ■aqe^j scii^ 401 44B*Si: S J^4 u -*l#44i= #4 4^ 

iz£°] 444 61-4J1, 44 ji^-o] 4*43444 4e Sl^H^ 44 (charge) SM £4 ££44 444 
4 7j-_^.7|- 7,1440.5! -aqe^j a^j 4o|HS£<H| SMDOurface Mount Device)* 3*44 4el£ -£4^4 °J 
4. ^, 344#4 4^-4#4 44444 4«^f44felM!44 0^4 ^4^4 44 £4444 
£(SMT:Surface Mount Technology)^ £4 4*411 014. aj-8-4aj^ SMD 2l#S-f(reflow)4 

oil 4^4 Jl-g-ol 7>«D47l nll^ol] £ £ Dj] 4*} SMD7 ]-^. ^ o-i^ ^a|B!5 n)-o|£L5#^ 

4-^4 #44 47I =gt-{444, FEP, PET, PTFE -§-)4 44* 44^- ^°J44 ^^HS ££4 £7)4 
-&£4 #444 ^44 ?d44 $H 4U-44 1HH3S4 ^4 ^44^ JM134 014, 



3010) oiJf.-,i4 4fe 4 £3 44 

£ 444 2£ Ir^HJ^- 74 471 444 44 4^* 44^3. >fl^s«-fr 44fe t^sL ^44 a 
£-44£ 4^914 4^4 ^444 ?J-Ji, n-fiLotl 4^ y.\}^-Qr 4-§-4^, SMD El .2.3L °m^s] *1 

4St4 iM^iS 44 d>°1h:s.£4 4s 7.-14!. 4444 444 44-* 44 IC£4# 4-g-44 SMD. 4 4 
^4 D d SI) e 3 s c|| a-1 ni-oi H3.£* 4**rfc 4 3. ^ aj °1 Si 4 



4^14 4 7 -!# 4't!47f 44 tt l ^ Ji4^1 4°lHa$^, ?1|4^4 #4^, 44^S^, ^4^14 mj^eflo] ^ 
41 l| ll°l^. 42 ,J 1I°1^, PCBS °]-^14 4 E J|B5! ^ C J4 4°1hjls-^ii ^^4, 4-7I ^]i ^\±.t\-%7\ 4014 =' 
«84 ^l°14, S '^1#44H# 44ir 44 S4^4(SMD) el#^_^ ^-^44 44 4014 = ^014 un§ 
4°1H°I1 ^^4 1Ja|BS4 4^°) ^44^1 ^£-4 € 4^ is. 44. £4 SMD al#s.+ *=g*H|4 ^^J?9 
4 Sfl&4 iM^is 9J4 4°la5i€4 4£^4# 444^1 4*H ^ °14-l- 44 IC±4* °144-b ^* 
4^1^5.44. 

HE|Ji 47| *fll «l|oj^4 40^-ih^, ^4014, zl£ '4*^l^lm7> ASA, Nylon 6, Nylon46, Nylon 66, LCP PB 
T. PC. PC/ABS, PC/PBT. PEEK, PEN. PES, PET. PMMA, POM, PTFE, SAN, PPS. SBR TPU ^£5 o]*o]-a\ 
#S-1.>1 4^44 PTFE(TFE). FEP, PFA, ETFE, CTFE, PVDF. PVE. PCTFE, ECTFE, EPE, Nylon 6, PP 3*!~P 
vc ^2.3. o]+o\$ n-i -px] 7]}%s. ol-f-o-14 aff 4^ 444 4is.s. 4»o-14^i, 4?] PCBi 444 
Sn/Ag, Sn/Cu, Sn/Ag/Cu, Sn/Ag/Cu/Sb(The CASTIN TM Alloy). Sn/Ag/Cu/Bi(The OATEY TM Alloy) 4 
^■4 4 ji-IL L el% ^4 ^ 44s #c-l%i4 .51014, 

£t4 471 4oiaa$-i- 4^ $3.4 414^1 41 «| 4-7] PCB4 ^144 ^^?44^ 4^°it Vdd ^#-g- 44 4^ 4 
44 ^^44 SU, 4 7 i! 44°11 4^4 ^4444 H444 Sli^. 4?1 ^444^ SMD elt^-f 

4 *^4fe 4^it 4*4 4£4 4^ 4# #i 4«fl ^&14»1 SlJi, Vdd444 ?J444fe PCB?U±4 ^>ll 
##^10] oioi SMD elfaf 4«Sai 4^4 ^ o^fe. 444^-4 44 Si 4. 

44, h4"s 4^44 4 ^44 4^4 4 44 4* 4^*1 4^44^- 44. 
£ 2b 4 ^44 4-& 4 E JjH=J! 44hs$4 44 £^4 445:014, 

4 ^144 4& 544 44HS.S(200)* £ 24 £44 44 44, -§-44(acoustic par04 PCB S)S^( 

circuit pan)4 444 44^(202)4 4*11 4*113.2:^44 sl4. 

4 ji^H 4€ 44H£.£4 ^44b 44^(202)4 -^44 4#^A5_ 44 ?)14^(202)4 9|4 4# 4 
4iSL 4°J43i ^-£-4 44 44^ll^.s 4 4l 44^(212)4 44 jis4£4 44 Sl^4, 41 44^(212) 44 



4 ^444 (spacer: 208)1- 4°HI 4:n 44 ^Hfl (Diaphragm: 206)4 u -il#44B(Back plate: 210)7]- 4^S r :p 

4°14H=g(206)€ E*U 4 4-§-ii4 *44(204)-fr s)l -§-^(20244 ^=1 ?1M^ (2 02H 3* 4444 4 
#44H(210)t= If-^lsL 4 41^4 42 4°1^(214)4 4*1) PCB 714(216)44 4444 Sl4 4ol4H^(206) 
o|u|. Hi] t4°lH(210)-t o-l- sH-oii^ o^ a |_eB)joi ^^s]o] o^c-fl, cj-ol ^3:g(206)o|l ^S|H?l!°] ^4 J 1 ^- 
H^-H 44H?H4 * F Jl. ^ #4 D lH(2 10)44 ^44 ?]* 4 ^^JE^Iojel- 44, u Ji#Ei|olM(210)^ 44HS* 
£i 444"& 44 44 44 #ir(210a)°l ^ ^ s l & 1 Si 4. 

£ 21- 4244, £ n44 4€- l ^!l-s|| o lS(2l0)4 ^311 °14(208), 44 °1 * 1K206), ^ afll a|Mi(212)fe till 
4 44#^# 7HJ 4|^-xi ^ |^ ^ afe §e1-^ ?i|<i4 7ii^JBi4. ^, £ s-iHHte °Ja;e 

?! 44HS£4 4^-fr j;£ 4-g-4jU=4 SMD7 f 7 \^- ^S]j=^1 44£LsL-£4 ^7} 7|-^fl-cll 4 

H££ *E-1 4 (Polymer) 41 J£fe #4^4 44, ^4 7-111 * ^1 e>1 SU, Jl£ ^11^ $ tf.fr l#o) 

4 af-fr l-(film/sheet/roli) $E||*i& 444 43(bulk) $68 5= 4*4 <r $14. 4*14 44* #4 4*11 
S| t^lii'd. Polymer 7|]<ii(-i4^4 41)^ ASA, Nylon 6, Nylon 66, Nylon 46, LCP, PBT, PC, PC/ABS PC/ 
PBT. PEEK, PEN, PES. PET, PMMA, POM, PTFE, SAN, PPS, SBR, TPU *4 SU, *dfc 44 711^5 4 PTFF( 
TFE). FEP, PFA, ETFE. CTFE. PVDF. PVE, PCTFE, ECTFE, EPE, Nylon 6, PP, 3*1 PVC f-4 9J.4. 

ziaU afli ui|o|v-(2i2)4 *)12 4°U(214)b PCB(21S)4 4*11 4444 4- *&1 PCB(216)4 44 44 ^4-3- 
-a* r ji iU, PCB ?| 44(216)4 IC(21S)4 MLCC(219)4 4* 43.4*<IC *)°1 444 °1 &4 a l7l4 PCB( 
216H1 444xr ICSfe ?d?lht4B44^4(FET)4 ##4(B L iilt in gain AMP) *4 $U, CM 4e r cl44 p 
4* flit 44^-1 £l*14 l S!?r7l(ADC)4 e H A l l, ll 0 l^ ^(Decimation filter), $ c 141 4 &] S|| o] ± IC Jf £ 

4 4 Si 4- 

a* SMD 3]#S* ^1)4 PCB(216)44tf4 444 4*#(21B.219)4 144 44b 44 ^-14?1 fl«N ^ 
H« #cll- /.l-S-4^1 - u r#^ - w r4^4. * J1^4 ^^io)1^1 ,.}-§,*] 4= ^ H ^ #C| ( cre am solder)^ 

#-Fr^-fe Sn/Ag, Sn/Cu. Sn/Ag/Cu, Sn/Ag/Cu/Sb(The CASTIN ™ Alloy), Sn/Ag/Cu/BHThe OATEY ™ Ailov) 
214. 

m, PCB(216)4 i-S-'Jl-g: ^0)^(202)^1 ^^^Fd^^-it^m 71(^^4 f-tsl »1 ^#^-4(220)4 fl^^^ 
4°1 3.^(200)0} 4* PCB("M4, ^4^-4 PCB)°1] SMD^^sL 441 Sl^4 4^ 214 °1# 
44(220)^ £ 3 3\ v 4i ?_4€ 44 ft^l. Vdd 4^ 44(225)?r *J^44 SU 
-fr -f-ji 4#°il «*84 ^l444(221-223)7>^^4o.] sfto.^, o] ^1444(221-223)^ SMDU-4i 44^4^1 

'a-^Elfe 7]-if- HH-tt ^ 37)14 7 r i a||# ^(227)°11 4°11 37||a *2]^o] olcf, ^, 4 ^fojo] ofoiai?^ 

SMD 7]- 4^42^ 4?l 4-11 SMD 2)#£+(reflow) ^ #4(cream B older)«l]*l '|jH3444£ -R-«fl 
4^-t «H#t -1- Si£-^ ^71144 5 i ji, ^^^K220)7>» Wf- 4£-^ #0.^.4 443^4 «^ (curling) 
sl4*lfe 1 s!iiL4 4c4 44 smd *^<^^ 4 PCB44 fJ14 -§-44^- ^?-H44 Sl4. 

Si 4 v il^44b JE 5 ^ H 64 £44 44 £4 BGA(Ball Grid Array)*-* 444 ^^44°1i s j^4£ 

4 t- 0 - 1 ?-^ 44=l.?.|:-4 1^444^ ^L4 44 SMD &l#^ n Q - ^^44 4 PCB4 *4«1-h^ *f 
4-1 4= 44. " " 

°14 ^ ^44 -S- C dl4 44hs.#4 ^-4* ^iJi^ 4-g-4 ^4. 

H- jx44 4* =a-^44(220)7 r 444 4^-44-4 tl^44 Vdd4GND 440] ^71-4^, 4 J14 

o|| 4^ n>ol3a*4 47l| 44. 44 4°HH^(206)-& #4%H204)4 5fl°lit202)* #4 PCB(216)4sL 

4 ?14^^ ^44^1, 4-i44J=(2lOKf 42 u\\°]£.(2Um f-Hi! pcb(216)4^-4 ^71^ o.s 4444. 

°14 4^1144 4**1-4 4* 44, -§- J o , -(202a)^ 4^4 *44 4°14H^(206H 7H144^i 444^. 
•15(206)01 4-S-47II e|2, 014 44 444H^(206)4- 14°lB(2io)44 44 °1 44?ll 44. *^<h| 
o|sil 4210] .^]. ? u 40141x^(206)4 4 #44S(210)4 44 ^4 ^4*^4 4444 *44 4-g- ?1 
7 1 -1^ 4^1(44)4 444 4^ 4 SiJi, ol 4£4 42 44^(214)1- -f4 PCB(216)4 444 IC(218)s 44^1 
4 4^4 -T- ^^44(220)1 #4 44.5. 4^44. 

44, 4 244 4€- 45J1H?! 4°lase(200)-& ^-8-4 7 444^- ^J44 41 »H^(Base I: 212)4 4°]hs 
#al £4 4^(4*14**1. ^sljoi4, 4#efl4E s.)^. 7i M \ji ^ TZl°)ilsL SMD el^5_4 ^114 ^44 
4sil 4^11=^4 ^4 444^ 5!# 444 t Si 4. 4, 41 4°1^(212)4 4®11 ^i*44£ 4 S J1B5'4 f-44 
44#°1 444b 3J* 4444 4^H5S* iistr 44. 



314 44- Ji44 4*lHJil-£<200W]4fe 4°14H : S (206)o] u|- ^M^^OS), 4*4°lH(210), *U *}WM212) # 
* Jl£4 Tflfia Af-g-SH. ^.g. g.^ o, ol | ^S]B?!Kelectret)# "3444 SMD alt^reflow-) 

£lf^l|4 4 a |I= B i(electrei)£S 44 44^-°l 444 4*1 53:2, SMD s]#3.Jf ^^oj|A-j ^ajjs^o] # *| gj. 

ol oJ*|. nl-olHsd^-o, 7^^^ ^^51-7] flSH °14# 7^ ICf- 4"§-4^ glnK ziajjl nfoj g 

Si-g-(200)°l SMD"4 4^4-?-^ 44 4*114fe SMD Sl»JL*(ref!ow) ^4 # H4 #4(cream solder)°H4 4 V! 

£)c l7 .ji= .p r el] 7fif 4*4 ^ 44 oil JJ, ^}7\ ttElE^ § H SMD7] . -g.olg). ? l| filo-l 0I4 



jn.44 f_4 

0 14°II4 ^<l!4 '44 ?H, -2- -H^-i 4-^4 31*!) ^Jl ^-^--i-^r f-sH s&fe 41414 J|-^^-7.] ?]i<3-ioj 

J1-S--8- ^Sl^lJLS. 444X f-*| -411 BlIof^l-IMB^-f-iJ] 4##^r 44~fe t^S 44 Sl2-4, *M Jl£-g- 

4°]HsL£-4 p CBo ,| j=l = ^ JfL^-s].-^ 3*1 ol^(Gain)^ 71-4. IC^^# o]-g-5}-ji, 4*J*i] *}^r444 

7^u||* * $44 3-^444 4°1hs.£ «U 4&4£?ll #1- -<391jl fAi^ £^*J-(SMD)4 4^ 4^! 
H9! f^!!4 4 0 l3Lm£-°r T= si 4. 

ic|-afA-l 7]^s| «a^e^ £10*1 Dj.olHJ>_€-Jl.sLfe 230 °C o!44 ££°H4^ e1#S+7> i;7]-5-Sj-£*l 4 4 ul4:4 
PjajEajl =f R||y.-1 Dj.ol3LS.S-g. 260°C 444 JI-g-44 SMD eJ^£.-9-7> 7>^§1-JL, °H tt]- S }. Ji jio>o] n].o]a?^ 

t 4 £3 XIH-O^ 7)Mdl . _ t SH €? j. t ojo ^_ # «g - ^o] 01^ D] ^o 1 o| 

^-§r 44 IC ±4f 4-g-4i3-S4 SMD el#5.^ 44 3^1 nH£LJL£ 4£44# f-44 *|-g.a|o| ± ldB 01 

m 444-^ 44. " 

-?4 'i^li 7^11^1 |i ?1 ^^A^-ftl 9!->14^1 ?^fe »J4^1°ll*l ^ n°J-ir 4^^^ ^jg y 



(57) ^4 ^4 
1. 

? H°1^4 tel-% 1 . 4°H = ?I. ^4°1*1, u -3jl-2ilolB, iiH^, afl2 PCB5. ol^^l 4 

4as.-g-°ll SJ.44. 

Al-7| W||0l^7l- 

4ofo[Ha|! J T|. ^siiop.-i, ..ij iai^c-iioiB* ^j-4fe f-^si 44 S-S^IKSMD) 4»^--f ^^°U*1 4-7l 40H 

XTBUoiq. 'il!#C|lolE0|| ^JA^J o^ E J|H E j|ol ^a] 1^S14 gJ-iES. Jg 5]^- JL^l t ^ 7] .^ 1V OJ SHE 5,11 51 

Si! 4 "M3Sf, 
fln 1 * 2. 

4°1^4 -S-4% 1 , 44°-|H^. ^3114*1, UJ I#4 0 1B, 4l "II °1^, i2 atl^l^, PCBS. 0)^4^1 ^aieeji n|. 

°lHsL£°)| S144, 

4-71 41 fil4^4 

4-71 4°M-^4 lfl !#Eil4i= ^ 4^ 444 ^4M5'!°1 S J4444 slfe #4fe ^^s. 44 £?i^^(SMD 
) &1#js.* ^^MI4 471 4°14H B J°14 u J]#4°lB4 ^44 ^^'3=^4 ^4°1 ^^-44 4 
s. 4ir SMD 7Hr4- 4 3 -J|H 3 i ^44 44H5_s. 

3. 

dhil 

4. 

4^11 

5. 

7 -fU4 Sfe 424°il 444. 47) PCB4 44-4 ICfe 44-"£4B44^e1(FET)1- ifslfe 5i# ^^jo 5 ^ s 
MD 4^4 4^^-?! s-44 44Hi?-£. 



6. 

WJ- S--TT *I12*H SJ. »].',), PCB°1) ICtt ^MMCBuilt in gain AMP)# S]-tr S 
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